The paper analyses the factors explaining the vulnerability of the European countries' industries to foreign trade and production downturn in the years 2008-2009 and attempts to identify branches and industries (or their features significant in this context) that most greatly contributed to the last crisis transmission in Europe, mainly through the slump in their trade. Among those factors we took into particular consideration: the level of specialization versus diversification of the export basket and production, trade openness in the cross-country and cross-industry perspective, the intra-industry/inter-industry structure of trade and the financial openness.
inter-industry versus intra-industry structure of trade etc. In the second. i.e. an empirical part, the authors carried out the regression analysis using indicators and data (as factors) selected according to the pattern of other authors' studies review. We used the approach similar to other authors when running several specifications of the regression model.
The factors of the present study include in particular: the economy and export branch structure, the level of specialization versus diversification of the export basket and production, trade openness at the level of countries and branches, the intra-industry/inter-industry structure of trade as well as the openness to international financial flows. The vulnerability of particular industries to the crisis itself was shown through estimating the so called "crisis costs" born by industries. Those costs were calculated by means of an appropriate quantitative method (economic literature).
To meet the above research objective, it was necessary to gather a considerable amount of statistical data. The input data for the estimated econometric models come from the largest base (and the most detailed one as regards the level of data aggregation) that collects information on production and exports, i.e. INDSTAT 2-digit, INDSTAT 4-digit and Demand-Supply Database (IDSB) of UNCTAD, as well as data from other resources, mainly IMF World Economic Outlook and IMF world financial databases. The earliest data come from 1990.
To the authors' knowledge, the title issues have not been presented so far in the Polish economic literature in a complex way. Neither has an empirical analysis on the subject been done by the Polish authors although it has been broadly covered by the world literature, including numerous empirical studies. Thus the present paper is innovative in the Polish economic literature. It is worth adding that despite referring to the past crisis and the sample of several European countries, the issues hereof are significant when addressing generally the weighty question: which macroeconomic factors connected to international trade determine not only the economies' sensitivity to foreign influence, but also their capability to meet the challenges of global recessions and strengthen their competitiveness afterwards.
the role of foreign trade in the international transmission of economic impulses
-a literature review and discussion
trade and macroeconomic shocks transmission
To put it simply the involvement in foreign trade (particularly as regards exports) by itself exposes domestic entities to external shocks: a positive impulse for the economy results from a positive demand shock in partner countries, whereas "importing" a slump is related to income decrease and the limitation of foreign market demands. Thus the channel of transmitting economic impulses between countries revolves around foreign demand fluctuations, influencing domestic production at the level of industries. The changes in foreign demand have multiplying effects on domestic aggregate economic results, if those changes are significant and affect numerous production (and service) branches. Thus, in the real economy business cycle impulses and shocks are transmitted by means of international interdependencies, companies' collaboration and trade linkages, so it is at the level of products and branches 3 .
However, this mechanism will differ depending on an economic sector, partner markets diversification, the presence of long-term cooperation linkages, substitutes for traded goods affected by any demand shock from abroad, the basket structure of trade, the "type" of the trade (i.e. exclusive imports, fill-in imports, specialized exports) 4 . Also, the values of income elasticities of imports and exports vary (the former being higher than 1, and the latter ranging from 0 to 1, which means that during a boom imports increase faster than GDP; and during a slump they decline faster than income; exports do not react so strongly). A more detailed analysis of this issue is included in the author's other studies 5 .
The role of foreign trade as a channel of financial crisis transmission has been covered by numerous empirical studies. Some of them were conducted within the framework of non-crisiscontingent theories or interdependence theories which assume that international business cycle transmission mechanisms are similar when the economy is stable and when it suffers downturns (even the global ones). Some other research focus on trade and competitive devaluation roles, which refers among others to transmitting financial and currency crises through the trade channel.
One of the first studies on the significance of foreign trade for transmitting economic (financial) crises was that by B. Eichengreen and A.K. Rose (1999) . They examined the (time)
correlation between the crisis probability (the data covered 20 highly developed economies in One of the recent studies is by K. Forbes (2000) who applied statistics at a company level (information from over 10,000 companies from all over the world that operated in the countries affected by the Asian and Russian crises). The author tried to find out which industries incurred the highest losses due to the aforementioned regional downturns and how the international linkages (collaboration and international trade) between companies functioned as a channel of crisis transmission. The results obtained by K. Forbes revealed that the entities selling their products in the infected markets or those competing with enterprises from the countries suffering crises gained considerably lower profits during economic slumps.
In her subsequent study, K. Forbes indicated the existence of three channels, through which trade linkages transmit economic crises 9 . They are: a competitiveness effect (connected with changes in relative prices), an income effect (a crisis influences income and the demand for imports) and a cheap-import effect (a crisis reduces import prices for a trading partner and acts as a positive supply effect). The author concluded that the combined influence of the three channels explains about one fourth of the variation in capital market returns during the crises analysed, and she additionally found out that other international linkages, such as financial flows, are also important to transmitting downturns between countries
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.
Other studies include the research of A. Burstein, Ch. Kurz and L. Tesar (2008) who analysed the relation between production sharing (data on the trade between US companies and their affiliates in Mexico as well as between the USA and Mexican maquiladoras) and business cycles.
A. Levchenko et al (2009) 
foreign trade features and structure as determinants of vulnerability to foreign macroeconomic influences: openness, diversification and intra-industry trade
International trade openness is the starting point for presenting the discussion on trade features as determinants of the countries' exposure to external business cycle impulses 13 .
The level of an economy's openness, both the trade and financial one
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, constitutes the key determinant (a negative or a positive one) of external impulse impact on the economy's performance. Openness plays a multifaceted role which is connected not only to the simple dependence of particular producers and whole industries on the volatile demand in foreign markets. Tight international linkages additionally loosen a particular industry's relations to the rest of the national economy and they change the features of the common course of highly international branches or industries' output fluctuations and a country's business cycle 15 .
Foreign trade also changes the primary structure of an economy, thus causing changes at the level of specialization, production character and product diversification in industry branches, etc. Exposing the economy to external effects, the openness may also function as a buffer accommodating the external shock impact 16 . Some studies showed the trade openness influence on output and income 17 . At the level of industries, the problem was examined by such authors as D.M. Newbery and J.E. Stiglitz (1994) The discussion on the relation between the trade basket structure and the economic growth covers two problems:
-is the composition itself important, e.g. the majority of natural resources, agricultural products or other primary branches' products versus highly processed products in a particular country's exports?, or -is it more significant for a country to possess a more or less product-diversified export basket?
The research on those issues based on quantitative methods was booming in the 1980s and later on 20 . Studies based on empirical data resulted in "stylized facts" accepted in this area 21 .
The first of them is the claim that the less diversified (focused on precise needs of the world consumers) export structure contributes to increased business cycle fluctuations in a particular economy and intensifies its exposure to external shocks: in this situation GDP is affected by the world demand through trade which is poorly diversified as regards industries. Domestic producers' exposure to international market price volatility is responsible for this situation.
To put it simply, in case of exports based on a narrow basket of goods, the influence is more instable due to the dependence on inelastic and volatile global demand than it would be if the countries' product and service offer for international markets was more diversified. Following this, it is thought that excessive concentration, i.e. the export income dependence on a small number of goods sold on foreign markets, leads to larger export price volatility, which in turn causes greater macroeconomic fluctuations; thus the above mentioned factor may lower GDP (especially when the world demand weakens). As early as in 1958, M. Michealy 22 stated in his studies that countries with lower GDP per capita are usually noted for greater export concentration around certain product groups; it is because shocks affecting individual industries or product types translate into the condition of exports and the whole economy. J. Love (1986) proved a positive dependency between product concentration and export fluctuations, which, according to him, contributes to income fluctuations indirectly. The author enriched his conclusions with the observation that product diversification may reduce export income instability if changes in prices of new products sent to foreign markets are not strongly correlated with prices of domestic products traded internationally 23 .
On the other hand, narrower specialization enables better utilization of economies of scale, which increases productivity of an economy.
Moreover, theoretical justification for specialization can be found in rudimental concepts, such as Ricardo's theory, the agglomeration effects (decreasing transport costs combined with economies of scale lead to the decline of the number of goods being produced), or the business concentration externalities, thanks to which clustering of various industry branches in one place becomes profitable.
An overview of studies and concepts presented in the literature made us conclude that the issue is questionable. In other words there is no common and undeniable consent on whether the higher specialization or higher concentration provide for more vulnerability to external economic impulses (at the same time more or less immune from the negative shocks). This means that the problem should be detected each time in relation to the particular time and the group of countries having their specific characteristic (i.e. using different sets of data) which has made the authors of the hereby article to take up the issue by studying the case of the European There is a number of empirical research devoted to the question whether the higher specialization or higher concentration of the export/production provide for more vulnerability to external economic impulses 24 .
The majority of results of the empirical research shows that the more diversified the export basket and more diversified the production structure of the country, the more prone the domestic economy to international transmission of shocks. Although some results do not confirm this or show only negligible relation between the economy and trade diversification level and the effects of foreign countries on domestic economy, the preposition of the positive correlation between the high concentration of production and the export basket and the vulnerability to foreign influences has become an stylised fact accepted by most researchers.
Another factor that may affect the role of trade in transmitting impulses (including economic crises) is its inter-industry versus intra-industry character.
In case of inter-industry trade, according to Heckscher-Ohlin trade theory, the reduction of trade barriers between countries leads to an international division of labour, which means particular countries' specializing in production. This implies inter-industry trade model in which the shocks that are characteristic of certain industries (for example price shocks) function within a single country and they do not tend to spread to (infect) industries in other countries.
As a result of these asymmetric shocks, mutual partners' exposure to external influence is lower (additionally, the extent of business cycle synchronization of particular economies becomes weaker). This scenario was mentioned, e.g. by in "Lessons of Massachusetts"
25
, where he emphasized that trade integration may lead to specialization and thus increase asymmetric shock probability and make fluctuations not more, but quite opposite -less correlated. In this case the mutual international influences are not so strong which may suggest that the countries with more inter-industry trade are not so vulnerable to the negative economic shocks from abroad (i.e. those transmitted internationally) 26 .
The other approach assumes that a fast growth of international trade contributes to its shift towards intra-industry structure. It is due to the fact that particular production process stages are divided between subcontractors or subsuppliers in various countries; thus international trade becomes vertical. In this situation, the sector-specific shocks in one country spread by means of close corporate linkages to cooperative industries in other countries, in the areas of free trade. The same effect is observed in case of horizontal intra-industry trade (countries trade and compete with the same products). To sum up, in the literature an opinion exists that the intraindustry trade contributes generally to higher vulnerability to the international economic shocks (such as a global crisis shock) than the inter-industry trade. Moreover, the intra-industry trade is thought to currently prevail in the world 27 . This preposition is considered to be the stylised fact accepted by the majority of the researchers 
the crisis costs in the european industry branches
This study method of comparing the 2008-2009 crisis' costs borne by the industry branches in the European countries is patterned on similar research carried out by another authors 29 . Those costs reflect the vulnerability (exposure) to the spread of the global crisis in Europe in the crossindustry perspective. The crisis costs are denoted by the production gap, i.e. the decrease in the production of an industry in relation to its theoretical (potential) output resulting from a 10-year trend (more precisely -the deviation of the output from this trend). Then the authors compare those crisis costs in the cross-industry perspective, concluding which industries suffered the greatest fall due to the global economic crisis. Concurrently the authors calculate the crisis costs in all the European countries (they have decided not to show the results due to the limited expected volume of the article) 30 .
To calculate the crisis costs in each (of the 27 analysed) industries i, the real output Y it in this industry in the period t of the crisis is compared to the potential production level Y * it computed on the basis of a long-term production trend before the crisis. Then the industry's crisis costs are measured (as a percentage) in the following way:
A theoretical long-term production level is calculated by means of the following equation:
The production decrease accumulated within the whole crisis period is calculated by adding up the decrease from subsequent periods of the crisis. For example the accumulated decrease of production in the economy's branch i in 2008 and 2009 amounts to:
Accumulated crisis costs for particular production sectors are calculated separately for each industry according to the formula (3). The authors have made similar calculations for all the European countries. The results are also used in the regression models presented later on. The results presented in Table 1 indicate that the industries which suffered most from the global crisis were those less technologically advanced. Printing and publishing, textiles, wood product and non-metallic mineral product sections incurred higher negative deviations from the trend than transport and machinery (of different kinds, including electronic apparatus) or chemical industries. Food, tobacco and leather industries are exceptions here. Table 1 shows that particular industries' costs were the highest only in the second year of the crisis whereas most industries kept a dynamic growth rate in the first year 31 . cost i,j,k = α + α 1 sect_openness j,k + α 2 intra j,k + α 3 unemployment j + α 4 investments j + α 5 debt j + + α 6 inflation j + α 7 concentration j + α 8 openness j + α 9 development j + α 10 capitalization j + + α 11 NPL j + α 12 (cap/ass) j + α 13 percentage j + α 14 credit j + α 15 law j + α 16 growth j + ε i,j,k ,
the factors of the industries' vulnerability to crisis costs
where the variable cost denotes the measure of the crisis macroeconomic costs, the index i = 1, 2 represents the method of calculating costs (1 means total costs whereas 2 means costs It must be borne in mind that most variables in this model were not statistically significant.
For example, the sector openness did not have a statistically significant influence on the crisis costs incurred by this sector whereas considerable openness of the whole economy significantly Subsequently, the crisis cost determinants after the first year of the crisis duration are examined, so they are checked for the explanatory variable costs 2,j,k . The results are presented in Table 3 . All the specifications are shown here in a manner similar to Table 2 . Almost all parameter estimates have identical signs to those in the accumulated crisis cost models. The parameter of the variable cap/ass is the only exception as its signs are different depending on specification and it is not statistically significantly different from zero 38 . 204 0.303 -3.186 -0.192 -0.051 -9.381 Notes: standard estimation errors are presented in brackets. The "full model" is a model with all explanatory variables, "optimal AIC", "optimal BIC" and "optimal MIC" are models that are optimal as regards the value of information criteria of Akaike, Schwarz and Mallows, respectively. "Averaged (...)" correspond to models built as weighted averages of a group of linear models with all possible combinations of explanatory variables (the number of combinations is 216 = 65,536). In case of "BACE(1)" and "BACE(5)", the method of Bayesian Averaging of Classical Estimates has been applied with the assumption that the a priori expected number of parameters in the model amounts to one and five respectively. In case of "averaged AIC" and "averaged BIC", a method of averaging estimations by means of weights calculated on the basis of Akaike and Schwarz's information criteria has been used. (cf. Hansen, 2007) . Empty fields indicate that an explanatory variable has not been selected for the particular model specification.
Source: own calculations. Notes: standard estimation errors are presented in brackets. The "full model" is a model with all explanatory variables, "optimal AIC", "optimal BIC" and "optimal MIC" are models that are optimal as regards the value of information criteria of Akaike, Schwarz and Mallows respectively. "Averaged (...)" correspond to models built as weighted averages of a group of linear models with all possible combinations of explanatory variables (the number of combinations is 2 16 = 65536). In case of "BACE(1)" and "BACE(5)", the method of Bayesian Averaging of Classical Estimations has been applied with the assumption that the a priori expected number of parameters in the model amounts to one and five respectively. In case of "averaged AIC" and "averaged BIC", a method of averaging estimations by means of weights calculated on the basis of Akaike and Schwarz's information criteria has been used. (cf. Hansen, 2007) . Empty fields indicate that an explanatory variable has not been selected for the particular model specification.
Source: own calculations.
What is important is the result indicating that the parameter for the variables "the whole economy's openness" is positive regardless of a model specification whereas the parameter for the variable "sector openness" has a negative value. It was confirmed by other outcomes presented in Table 3 , where all parameter values for the variable "the whole economy's openness" and "sector openness" were tested for all model combinations (also the ones of poorer quality) 39 . Table 3 incurred the highest crisis costs, which means that they transmitted the crisis on a larger scale.
The regression model was developed to examine which individual sectors' and which the whole economies' features generated higher crisis costs. The study shows that the general openness of the whole country's economy did not contribute to the increase of the crisis costs.
On the other hand, the openness of individual branches, high level of intra-industry trade as well as more concentrated structure of the economies' production and export strengthened the effect of the 2008-2009 crisis in the cross-industry perspective. On average, the costs incurred by the branches were substantially higher in the second year of the crisis.
The above mentioned results seem to be particularly significant from the economic authorities' perspective as they have an interest in the increase of particular sectors' resistance to adverse effects of external shocks. , which started with mortgage market downturn in the USA, was initially a financial crisis and spread mainly through international linkages of capital markets (herd behaviour among investors, adverse effects of capital concentration, etc.). However, the financial crisis quickly transferred to the real economy, having a negative impact on the world output and economic development. 2 This question refers not only to the foreign economic impacts during the crisis, but also later on -during the recovery, as well as in a stable "normal" economic situation. 3 Domanska (2011a); .
